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What is claimed is: 



^ A multi-format adaptive plesiochr^nous network, comprising: 
a first router; 



a topology adaptive tie-line havin 



interconnects connected to said &st router; 



a second router connected to saic 
interconnects; 

a first user connected to said fir^t 
a second user connected to said 



a plurality of full duplex dedicated router 



plurality of full duplex dedicated router 



2. The multi-format adaptive 
said plurality of full duplex dedicate 
consisting of a single full duplex wav^ 
simplex optical fibers, a single full 
wire, and a pair of simplex electrical 



router with a first fiill duplex loop; and 
second router with a second full duplex loop. 




nous network of claim 1, wherein each of 
irouter interconnects is selected firom the group 
division multiplexer optical fiber, a pair of 
duplex frequency division multiplexer electrical 



wures. 



3. The multi-format adaptive plcsiochronous network of claim 1, wherein each of 
said plurality of full duplex dedicate! router interconnects are selected from the group 
consisting of a looping, point-to-poiit connection, and a parallel ring connection. 
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4. The multi-format adaptive plesiochronous network of claim 1, wherein said 
plurality of fiill duplex dedicated router interconnects includes a reconfigurable full 
duplex point-to-point connection which is adapted for passing control network data 
from said first user to said second user. 



5. The multi-format adaptive plesiochroi^ous 
plurality of fiill duplex dedicated router intertonnects 
looping point to point connection which is adjapted 
from said first user to said second user, 



6. The multi-format adaptive plesiochronj^us network of claim 1, wherein both 
said first user and said second user include: 



I) a signal transmitting system for 



network of claim 1, wherein said 
includes a permanent fiill duplex 
for passing control network data 




transmittal of a serialized signal 



including (A) latency free continuous data, ar d (B) at least one member selected from 
the group consisting of bursty data and packe ized data, said signal transmitting 
system including a multiplexer and a timing control block; and 

II) a signal receiving system for reception of said signal without disrupting 
the laminarity of the latency free continuous c ata, said signal receiving system 
including a demultiplexer and a sequence dete::tor, 

so as to establish full duplex communications between said first user and said 
second user on one of said plurality of full duplex dedicated router interconnects. 
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7. The multi-format adaptive plesiochrcnous network of claim 6, wherein said 



multiplexer includes a structure which simu 
free continuous real-time multimedia data. 



taneously transfers of base band latency 



8. The multi-format adaptive plesiochrAnous network of claim 6, wherein said 
multiplexer includes a time division multiplexer and at least one of said plurality of 
full duplex dedicated router interconnects is selected from the group consisting of a 
single fiill duplex wave division multiplexpr optical fiber and a pan: of simplex optical 
fibers. 



network of claim 4, wherein said 



9. The multi-format adaptive plesi 
multiplexer includes a multiplexer netwi 
simultaneous (I) full duplex messaging 




k access port which is adapted for 
etween said first user and said second user 



and (H) management of said network in^ duding dynamic reallocation of network 
resources, said multiplexer network access port being selected from the group 



consisting of structure for asynchronoui; 
packetized data conmiunication. 



data communication and structure for 



10. The multi-format adaptive plesi )chronous network of claim 9, wherein said 
multiplexer network access port is selected from the group consisting of an RS232 
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with ftiU hand shake port, an RS422 port, |an RS485 port, a SCSI port and a full 
duplex lOMb/sec packetized data port. 

11. The multi-format adaptive plesioch onous network of claim 4, wherein (I) said 



multiplexer includes a clock multiplier, an 



encoder, a framer and a parallel to serial 



convertor, and (II) both said first user anc said second user include an analog-to 
digital converter, a first-m-first-out memory buffer having an ahnost empty flag, a 
5 digital to analog convertor, a counter register and a latch. 



12. The multi-format adaptive ple§ 



said first user and said second user inc 




network of claim 1, wherein both 



;de a switch for dropping and adding signals. 



13. The multi-format adaptive plesiochronous network of claim 1, wherein both 
said first user and said second user include a 1:2 bypass switch for redundant 
switching. 



14. The multi-format adaptive plesiochronous 
are n users, N lines, where N < n, an i 
there is no contention at least part of 



thfe 



network of claim 1, wherein there 
the system is quasi-latency free such that 



tmie. 



A method of operating a multi-fcrmat adaptive plesiochronous network comprising: 
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providing a plurality of switches, eajch of said plurality of switches including a 
physical layer router; 



connecting a first user to a first of 
interconnecting said plurality of sw 
network; and 



i aid plurality of switches; 
tches into a multi media digital switched 



sending control data from said first user to configure a first of said plurality of 
switches to define a first mode selected from the group consisting of star, trunk, ring, 
drop-add, broadcast, conferencing and mpnitor. 



16. The method of operating a 
according to claim 15, further-^ 
configure a second of said plurality 
the group consisting of star, trunk, 
monitor. 



adaptive plesiochronous network 
iending control data from said first user to 
switches to define a second mode selected firom 
drop-add, broadcast, conferencing and 



17. The method of operating a multi-format adaptive plesiochronous network 
according to claim 16, wherein said ^isi mode and said second mode are 
simultaneously configured. 



18. The method of operating a m ilti-format adaptive plesiochronous network 
according to claim 15, further comprising connecting a second user to a second of 
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said plurality of switches and sending contifol data from said second user to configure 



said second of said plurality of switches to 



5 group consisting of star, trunk, ring, drop-idd, broadcast, conferencing and monitor 



19. The method of operating a multi-fojmat 
according to claim 18, wherein said first rhodc 
simultaneously configured. 



define a second mode selected from the 



adaptive plesiochronous network 
and said second mode are 



A method of hybrid in-band simult^eous out-band control, comprising 
providing a multi-format adaptiv^lesioc^pefious network; and 
using at least one method selectef^m the group consisting of drop-add of 

control data stream through the entire network and drop-insert of control data stream 

through the entire network. 



multiplexer, said add/drop multiplexer inc 



A multi-format adaptive plesiochronous network, comprising an add/drop 



uding: 



I) a signal transmitting system for simultaneous transmittal, on a first single tie 
line, of latency free continuous data and at least one member selected from the group 
consisting of bursty data and packetized data, said signal transmitting system including 



A) a time division multiplexer, B) an ana 



og-to-digital convertor for simultaneous 



transmittal of base band latency free continuous real time audio and video data 
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connected to said time division multipiexel C) a timing control block connected to 
said time division multiplexer, D) a first FIFO memory buffer connected to both said 
time division multiplexer and said timing pntrol block and E) a clock multiplier 
connected to said multiplexer; 

II) a signal receiving system for simultaneous reception, on a second tie line, 
of latency free continuous data and at least one member selected from the group 
consisting of bursty data and packetized ( ata, said signal receiving system including 
A) a time division demultiplexer, B) a digital-to-analog convertor for simultaneous 



s real time audio and video data 
ex^, C) a state machine connected to said 



reception of base band latency free ccmti 
connected to said time division demult: 
demultiplexer, and D) a second FIFO mfemory buffer connected to both said 
demultiplexer and said state machine; 

ni) a switch for dropping and 
multiplexer and said demultiplexer; and 

IV) a network access port for 



adding signals connected to both said 



simultaneous I) fiill duplex messaging 
between a first user and a second user ard II) management of a network including 
dynamic reallocation of network resources, said network access port being connected 
to said switch for dropping and adding signals, 

I 

wherein said network access port includes at least one subport selected from 
the group consisting of an RS232 subport \with a full hand shake interface, an RS422 
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subport, an RS485 subport, a SCSI subpor^ and a full duplex lOMb/sec packetized 
data subport. 

A multi-format adaptive plesiochro^ous network, comprising: 
I) a signal transmitting system for transmittal of a serialized signal including 
A) latency free continuous data and B) at bast one member selected from the group 
consisting of bursty data and packetized dajta, said signal transmitting system including 
a multiplexer and a timing control block 

n) a signal receiving system fef^^ecfep^ion of said signal without dismpting the 
laminarity of the latency free continuous d^ta, said signal receiving system including a 
demultiplexer and a sequence detector. 

23. The multi-format adaptive plesiochionous network of claim 22, wherein said 




multiplexer includes a time division multip 
includes an analog:to-digital convertor for 
latency free continuous real time audio and 
time division demultiplexer and said signal 



exer, said signal transmitting system 
;imuitaneous transmittal of base band 
video data, said demultiplexer includes a 
receiving system includes a digital-to- 



analog convertor for simultaneous receptiop of base band latency free continuous real 
time audio and video data. 
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24. The multi-format adaptive plesiochronous network of claim 22, further 
comprising a full duplex dedicated router interconnect connected to both said signal 
transmitting system and said signal receiv ng system, said full duplex dedicated router 
interconnect being selected from the grou ) consisting of a single full duplex wave 
division multiplexer optical fiber and a pair of simplex optical fibers. 



25. The multi-format adaptive plesioc ironous network of claim 22, further 
comprising a network access port for simultaneous I) fixll duplex messaging between a 
first user and a second user and II) ma;%ement of^-nefwork including dynamic 
reallocation of network resources, sai^^a^ork access port being connected to both 
said multiplexer and said demultiplexer 



26. The multi-format adaptive plesiochronous 
network access port includes at least one 
an RS232 subport with fiill hand shake 
a SCSI subport and a full duplex lOMb/sec 



network of claim 25, wherein said 
subport selected from the group consisting of 
support, an RS422 subport, an RS485 subport, 
packetized data subport. 



27. The multi-format adaptive plesiochronous network of claim 25, wherein said 



network access port includes a subport 



for asynchronous data communication. 



28. The multi-format adaptive plesiochronous network of claim 22, wherein: 
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A) said signal transmitting system includes 1) a timing control block connected 

buffer having an almost empty flag, said 
tiplexer and said timing control block, 3) 



to said multiplexer, 2) a first FIFO memorj 
first FIFO being connected to both said mu: 



a clock multiplier connected to said multiplexer and 4) an analog-to-digital convertor 
connected to said multiplexer; and 

B) said signal receiving system includes 1) a state machine coimected to said 
demultiplexer, 2) a second FIFO memory bifffer connected to both said demultiplexer 
and said state machine and 3) a digital-to-a 
demultiplexer. 



29. The multi-format adaptive plesiochro lous network of claim 22, further 
comprising a switch for dropping and adding signals connected to at least one of said 
multiplexer and said demultiplexer. 



convertor connected to said 




30. The multi-format adaptive plesiochronous 
comprising a network access port for simultaneous 
first user and a second user and 11) management 
reallocation of network resources, said network 
switch for dropping and adding signals. 



network of claim 29, further 

I) full duplex messaging between a 
of a network including dynamic 
access port being connected to said 
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31. The multi-format adaptive plesiochionous network of claim 30, wherein said 
network access port includes at least one s ibport selected from the group consisting of 
an RS232 subport with full hand shake suf port, an RS422 subport, an RS485 subport. 



a SCSI subport and a full duplex lOMb/sec; 



32. The multi-format adaptive plesiochionous network of claim 30, wherein said 
network access port includes a subport for asynchronous data conununication. 



33. The multi-format adaptive plesiocAjonous network of claun 32, further 
comprising a 2:1 bypass switch for redi 
coupled to said demultiplexer. 



packetized data subport. 




34. The multi-format adaptive plesiochjronous network of claim 33, further 
comprising a wavelength division multipl 
multiplexer and a wavelength division deijiultipl 
demultiplexer. 



iefxer coupled to said time division 

exer coupled to said time division 



^ A method of operating a multi-fo^at adaptive plesiochronous network, 
comprising: 

I) transmitting a serialized si 
data and B) at least one member selected 



Lt switching, said 2:1 bypass switch being 



gnal including A) latency free continuous 
from the group consisting of bursty data and 
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packetized data on a single tie line using said signal transmitting system, wherein 
transmitting includes encoding a clock; and 

U) receiving said serialized signal from said single tie line using said 
signal receiving system, wherein receiving includes recovering said clock with a 
sequence detector. 



36. The method of operating a multi-format adaptive plesiochronous network 
accordmg to claim 35, wherein the step of providing includes providing a drop-add 
switch for dropping and adding signals /N&iid drop-add switch being connected to both 



said multiplexer and said demultiplexer 
reconfiguring said drop-add^w; 



ler compnsmg, 



Elrusing data from said signal. 



An apparatus, comprising a netwbrk, said network including: 
a first router; 

a tie-line having a plurality of full duplex dedicated router interconnects 
connected to said first router; 

a second router connected to safd plurality of full duplex dedicated router 
interconnects; 

a first user connected to said fiirst router with a first fiiU duplex loop; and 
a second user connected to said second router with a second fiill duplex loop. 
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38. The apparatus of claim 37, wherein each of said plurality of full duplex 
dedicated router interconnects is selected fr^m the group consisting of a single full 
duplex wave division multiplexer optical fiber, a pair of simplex optical fibers, a 
single full duplex frequency division multiplexer electrical wire, and a pair of simplex 
electrical wires. 



39. The apparatus of claim 37, wherein each of said plurality of full duplex 
dedicated router interconnects are selected frpm the group consisting of a looping, 
point-to-point connection, and a parallel 




40. The apparatus of claim 37, wherein said plurality of full duplex dedicated 



router interconnects includes a reconfigurable full duplex point-to-point connection 
which is adapted for passing control networli data from said first user to said second 



user. 



41. The apparatus of claim 37, wherein 



said plurality of fiill duplex dedicated 



router interconnects mcludes a permanent full duplex looping point to point 
connection which is adapted for passing control network data from said first user to 
said second user. 
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42. The apparatus of claim 37, wherein 
include: 



30th said first user and said second user 



or transmittal of a serialized signal 
and (B) at least one member selected from 



I) a signal transmitting system 
including (A) latency fi:ee continuous data, 

the group consisting of bursty data and pacjketized data, said signal transmitting 
system including a multiplexer and a timing control block; and 

II) a signal receiving system for 
the laminarity of the latency free continuous data, said signal receiving system 
including a demultiplexer and a sequen( 

so as to establish full duplex eg] 
second user on one of said plurality of fiill 



reception of said signal without disrupting 




43. The apparatus of claim 42, wherein 
simultaneously transfers of base band laten 
data. 



icl^tions between said first user and said 
duplex dedicated router interconnects. 



said multiplexer includes a structure which 
:y free continuous real-time multimedia 



44. The apparatus of claim 42, wherei^ said multiplexer includes a time division 
multiplexer and at least one of said plurality of full duplex dedicated router 
interconnects is selected from the group consisting of a single fiiU duplex wave 
division multiplexer optical fiber and a pair of simplex optical fibers. 
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45. The apparatus of claim 40, wherein said multiplexer includes a multiplexer 
network access port which is adapted for sinultaneous (I) full duplex messaging 
between said first user and said second usei and (II) management of said network 
including dynamic reallocation of network lesources, said multiplexer network access 
port being selected from die group consisting of stmcture for asynchronous data 
communication and structure for packetizec data communication. 



46. The apparatus of claim 45, wherein 
selected from the group consisting of 
port, an RS485 port, a SCSI port and a 




lexer network access port is 
with full hand shake port, an RS422 
duplex lOMb/sec packetized data port. 



47. The apparatus of claim 40, wherein (I) said multiplexer includes a clock 
multiplier, an encoder, a framer and a parallel to serial convertor, and (II) both said 



first user and said second user include a^ analog-to digital converter, a first-in-first- 
out memory buffer having an ahnost empty flag, a digital to analog convertor, a 
counter register and a latch. 



48. The apparatus of claim 37, wherein both said first user and said second user 
include a switch for dropping and adding signals. 
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49. The apparatus of claim 37, wherein 



include a 1:2 bypass switch for redundant switching . 



50. The apparatus of claim 37, wherein 



both said first user and said second user 



there are n users, N lines, where N < n, 



and the system is quasi-latency free such that there is no contention at least part of the 
time. 



A method comprising 
providing a plurality 
physical layer router; 

connecting a first user to a first of 



said plurality of switches; 



interconnecting said plurality of switches into a multi media digital switched 
network; and 

sending control data from said first user to configure a first of said plurality of 
switches to define a first mode selected from the group consisting of star, trunk, ring, 
drop-add, broadcast, conferencing and monitor. 



52. The method of claim 51, further comprising sending control data from said 
first user to configure a second of said plurality of switches to define a second mode 
selected from the group consisting of star,| trunk, ring, drop-add, broadcast, 
conferencing and monitor. 
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53. The method of claim 52, wherein ^aid first mode and said second mode are 
simultaneously configured. 

54. The method of claim 51, further cc mprising connecting a second user to a 
second of said plurality of switches and sendmg control data from said second user to 
configure said second of said plurality of switches to define a second mode selected 



using at leaist one method selected 



.g, drop-add, broadcast, conferencing and 




from the group consisting of star, trunk,/ 
monitor. 



55. The method of claim 54, wherein hid first mode and said second mode are 
simultaneously configured. 



A method of hybrid in-band simultaneous out-band control, comprising 
providing a network; and 



from the group consisting of drop-add of 



control data stream through the entire network and drop-insert of control data stream 
through the entire network. 



